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Eighteen of 1,200 colonies of Escherichia coli isolated from "keebe," ham-
burger, or sausage produced heat-labile enterotoxin. None ofthem produced heat-
stable enterotoxin. The characteristics of 9 of the 18 strains are presented.
Enterotoxigenic Escherichia coli is a frequent
cause of diarrheal diseases in humans and ani-
mals in many parts of the world (9, 12, 14). It
produces either a heat-labile enterotoxin, a heat-
stable enterotoxin, or both. The two toxins are
capable of producing diarrheal disease (8, 15).
Although its most frequent source of isolation
is feces, enterotoxigenic E. coli has been found
in water and food (11, 13).
This communication refers to the isolation of
enterotoxigenic E. coli strains from food and
describes some of their characteristics.
A total of 120 packages of "keebe" (a kind of
Arabian food made of bovine meat and wheat),
hamburger, and sausage, food not known to be
associated with diarrheal diseases in humans,
were investigated for the presence of enterotox-
igenic E. coli. All food was derived from the
same producer and was acquired weekly in the
same supermarket in Sao Paulo from July to
October of 1977.
A recommended procedure, described by Sack
et al. (13), was used for the isolation of E. coli.
Biochemical and serological identification was
done according to Edwards and Ewing (4). Pro-
duction of heat-labile enterotoxin was detected
by Y1 cell tissue culture (3), and heat-stable
enterotoxin was detected by the suckling mouse
method (2). All toxigenic strains were studied
with regard to 0 and H antigens (4), biochemical
characteristics (4), hemolytic activity using
sheep erythrocytes, and susceptibility to anti-
biotics (1). The colonization factor CFA/I and
the K88ab antigen were detected by mannose-
resistant hemagglutination of human (5) and
guinea pig erythrocytes (7) and by slide agglu-
tination with specific antisera. The 0 and H
antisera were provided by the Center for Disease
Control, Atlanta, Ga., and the specific CFA/I
and K88ab antisera were prepared in our labo-
ratory. The procedure used was that previously
described (6). CFA/I antiserum was prepared
with strain TR69-1 (10), and K88ab antiserum
was prepared with a E. coli K-12 strain carrying
the K88ab plasmid.
A total of 1,200 E. coli colonies were isolated
from the three kinds of food. Of these, 18 were
shown to produce heat-labile enterotoxin, rep-
resenting, respectively, 5%, 7.5% and 10% of the
packages of keebe, hamburger, and sausage ex-
amined. None of them produced heat-stable en-
terotoxin or had the colonization factor CFA/I
or the K88ab antigen.
As in preliminary tests with the 18 strains,
those isolated from the same package were very
similar; therefore, nine strains obtained from
different packages were selected for further stud-
ies (Table 1). These strains comprised four iso-
lated from hamburger, three from sausage, and
two from keebe.
Four strains (three isolated from sausage and
one from hamburger) presented the same char-
acteristics: they belonged to serotype 0149:H10,
caused hemolysis of sheep erythrocytes at 37°C,
presented the same pattern of sugar fermenta-
tion, and were equally resistant to streptomycin
and tetracycline. No strain was resistant to the
other antibiotics used: sulfadiazine, chloram-
phenicol, kanamycin, or ampicillin.
One of the other five strains belonged to se-
rotype 0151:H8; the remaining four strains could
not be typed with the available 0 antisera (01
to 0157 with the exception of 0152, 0155, and
0156).
All of the five strains were homogeneous in
respect to hemolytic activity and drug sensitiv-
ity, but their sugar fermentation patterns varied.
The occurrence of enterotoxigenic E. coli in
food was previously related by Sack et al. (13).
Nearly 8% of 240 colonies isolated from several
food, all of them from animal source, produced
either heat-labile, heat-stable, or both enterotox-
ins. Serogroup 0149, associated to H10 or H19
antigens, was the most frequently isolated. All
but one of these were isolated from hamburger
or sausage.
Our results are in agreement with those re-
ported by Sack et al. (13). Serogroup 0149 was
the most frequent isolate in both studies, and all
strains were found in hamburger and sausage.
270
TABLE 1. Characteristics of nine enterotoxigenic E. coli strains isolated from food
Hemolytic
Strain Source ~Serotypa activity on Resistance pat- Sugars fermnented'Strain (O:H) sheep eryth- ternc
rocytesb
TR 100 Hamburger 0149:H1O + Sm Tc Ado
TR 106 Sausage 0149:H10 + Sm Tc Ado
TR 107 Sausage 0149:H10 + Sm Tc Ado
TR 108 Sausage 0149:H10 + Sm Tc Ado
TR 101 Hamburger 0151:H8 - Sensitive Sac, Sal, Dul, Raf,
Cel, Esc
TR 104 Keebe NT:H4 - Sensitive Ado
TR 105 Keebe NT:H4 - Sensitive Ado
TR 103 Hamburger NT:H4 - Sensitive Sac, Sal, Ado, Cel,
Esc
TR 102 Hamburger NT:H6 - Sensitive Sac, Raf
a NT, Untypable.
b +, Positive in 1 or 2 days; -, negative in 1 or 2 days.
eSm, Streptomycin; Tc, tetracycline.
' A strains fermented lactose, mannitol, sorbitol, arabinose, rhamnose, xylose, trehalose, mannose, and
melibiose. Ado, Adonitol; Sac, sucrose; Sal, salicin; Dul, dulcitol; Raf, raffinose; Cel, cellobiose; Esc, esculin.
The frequency of enterotoxigenic E. coli found
in this study was low (1.5%) if we consider the
number of colonies tested for toxin production.
However, ifwe consider the number of packages
of each kind of food examined, the frequencies
of enterotoxigenic E. coli were 5% for keebe,
7.5% for hamburger, and 10% for sausage.
The epidemiological significance of our find-
ings is not clear at present because serogroup
0149 has not been found in association with
human diarrhea in S&o Paulo (data submitted
for publication).
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